It has been found that nutrition does not provide the necessary quantities of some important trace elements, including iron and zinc. Iron is an essential element for all living organisms. It has a key role in the transport of oxygen and as a cofactor in many enzymes. Zinc is a component of more than 200 enzymes involved in the synthesis of proteins and DNA and is needed for the metabolism of growth factors. Enriching bread with mineral substances is a very good approach to overcoming the deficit and achieving adequate levels of intake. Different sources are used for this purpose, but there has been a growing interest in seaweed in recent years.The purpose of this study is to evaluate the effect of 2 and 4% Spirulina powder supplement on the iron and zinc content of bread made from wheat flour type 500.To determine the iron and zinc content, a highly sensitive ICP-AES method is used. Enrichment with 2% and 4% Spirulina platensis has been found to increase the amount of zinc in wheat bread respectively to 6.36 ± 0.64 mg.kg -1 and 6.77 ± 0.68 mg.kg -1 , whereas its content in the control sample is 5.99 ± 0.49 mg.kg -1 . The amount of iron in the enriched samples reached 15.9 ± 1.59 mg.kg -1 with the addition of 2% Spirulina plantensis and 24.7 ± 2.48 mg.kg -1 with the addition of 4%, while in the control sample of bread was 7.22 ± 0.58 mg.kg -1 . Practical applications: The addition of Spirulina platensis algae to wheat bread increases its biological value and helps to achieve iron and zinc content amounts close to the recommended daily intake levels.
Introduction
Food is one of the main determinants of human health, the duration and quality of life and the ability of the human body to withstand several adverse environmental impacts. However, for most of the foods normally consumed, there is an underbalanced relationship of essential nutrients or considered biologically active substances. Malnutrition is a major challenge worldwide and the number of chronically undernourished and malnourished people has been rising (FAO 2016) . Almost 30% of the world population suffers from some form of malnutrition and of these, more than 2 billion people suffer from micronutrient deficiencies, of which 52% are pregnant women and 39% are children under five years of age (FAO 2016) . Iron is an essential element for all living organisms. The recommended daily intake is 8 mg for men and 18 mg for women according to Ordinance 1 of January 22, 2018 on the physiological norms for nutrition of the population in our country. In connection with its essential role in the transport of oxygen and as a cofactor in many enzymes, iron plays an important role in the maintenance of the immune system. The digestibility of iron in the gastrointestinal tract depends on the form and solubility of the compound under which it is present in the ingested food (Gandy et al. 2012) , increased by the presence of ascorbic acid and other organic acids (lactic acid, and others). Zinc is involved in all major biochemical metabolic processes in the human body. Well-known is the important role that it plays for the health and the wide range of biological functions it performs. In this regard, the European Food Safety Authority (EFSA) presents an official position on health claims and the importance of zinc for human health. The main role of zinc is related to the fact that it is a component of over 200 enzymes that are related to the synthesis of proteins and DNA (Prasad 2014) , with hormone synthesis and metabolism of growth factors in child development (Salgueiro et al. 2002) . The relationship between adequate zinc intake and maintenance of normal hair and nail growth as well as skin health (Wolfgang and Sandstead 2006) is established. The recommended daily intake is 8 mg for women and 11 mg for men, in accordance with the Ordinance 1 of 22 January 2018 on the physiological standards of nutrition of the population. According to the World Health Organization (WHO), zinc deficiency ranks 11th among the 20 most important risk factors contributing to the burden of disease in the world and 5th among the 10 most important factors in developing countries, while iron deficiency ranks 6th. Zinc deficiency is responsible for many severe health complications, including impairments relating to physical growth, the immune system and learning abilities, as well as an increased risk of infections, DNA damage and cancer development (Gibson 2006 ). On the other hand, iron deficiency is the most common cause of anemia globally. Anemia affects around 1.6 billion people worldwide, with pre-school children and pregnant women at the greatest risk (McLean et al. 2009 ) High consumption of bread is a national characteristic of the nutrition in Bulgaria. That is why the enrichment of bread with minerals is a very good approach to overcoming the deficit and achieving adequate levels of intake.The outstanding nutritive value and high content of bioactive components of the algae is already well known as several studies were focused on the analysis of their important components which have beneficial effects on human health like minerals, proteins, lipids and vitamins (Vonshak 1997; Ajeesh et al. 2009 ). Spirulina platensis is a microscopic blue-green algae that grows intensely in alkaline waters and gets its name from its spiral shape. Spirulina platensis was declared by the United Nations World Food Conference of 1974 as the best food for the future and United Nations World Health Organization (WHO) stated that Spirulina platensis represents an interesting food for multiple reasons, for example, it is rich in iron and protein and is able to be administered to children without any risk (Geneva, Switzerland June 8th 1993). During the sixtieth session of the United Nations General Assembly (Second Committee, Agenda item 52), IIMSAM (International institution for the use of microalgae Spirulina against malnutrition) initiated a revised draft resolution on the 'Use of Spirulina to combat hunger and malnutrition and help achieve sustainable development' (Habib et al. 2008) . As a follow-up on this resolution, the United Nations Food and Agriculture Organization (FAO) prepared a draft position on Spirulina that was presented in 2008. Thus, microalgae can be an alternative to achieve food of high quality with a low environmental impact because they can be cultivated in non-cultivable lands. Spirulina may be used in foods because it is a source of lots of nutrients, including minerals (Belay 2002) . According to Barakat and co-authors (Barakat et al. 2016 ) minerals content of dried Spirulina platensis algae (mg.100g -1 ) is: Na (859 mg), K (1399 mg), Ca (689 mg), P (960 mg), Mg (400 mg) and Fe (122 mg) as average. These data are in harmony with others obtained by Tokusoglu and Ünal (2003) who found that minerals content in Spirulina platensis is as follows: Na (929.4 mg), K (1412.9 mg), Ca (826.3 mg), P (750.7 mg), Mg (388.9 mg) and Fe (95.37 mg) as average. More recent studies have attempted to improve the nutritional properties of food products by adding microalgae biomass. Fradique et al. incorporated microalgae biomass, such as from Chlorella vulgaris and Spirulina maxima which yielded products with better chemical composition without affecting baking quality. To offer gluten-free bread to consumers with celiac syndrome, authors developed products with rice flour to replace wheat flour and with 2.0 to 5.0% Spirulina platensis added (Fradique et al. 2010) . Another study was proposed by Burcu et al. (2016) . The authors found that adding 10% of S. platensis can enhance nutritional quality of bread without a negative impact on the shelf life. Calcium, magnesium and iron contents of bread with S. platensis were 721.2; 336.6 and 41.12 ppm, while conventional bread contained 261.7 ppm calcium, 196 ppm magnesium and 8.72 ppm iron. The purpose of this study is to evaluate the effect of 2 and 4% Spirulina platensis powder supplement on the iron and zinc content of bread made from wheat flour type 500.
Materials and Methods

Materials
In the course of the research the bread is made from wheat flour type 500 by a biphasic method. Initially, yeast dough is mixed with flour and water in a 1: 1 ratio. Spirulina platensis powder in a quantity of 2% or 4% of the flour mass is added in advance to the mixing water. The dough thus prepared matures at 33°C for 4 hours and then the bread dough is mixed by adding the remainder of the flour to the recipe and the salt (1.3 kg.100 -1 kg of flour). The bread dough matures for 50 min at 38°C. The bread is baked for 30-35 minutes at a temperature of 220°C (until the temperature in the bread crumb center reaches 96-98°C). For the purposes of the present study, the bread samples have been prepared and tested as follows: control sample -prepared only from wheat flour type 500, water, yeast and salt; as well as the enriched samples, in which, in addition to the mentioned raw materials, Spirulina platensis algae is included in the amount of 2% and 4% of the flour mass.
Method
To determine the content of iron and zinc a validated multistep analysis methodology was used using the ICP-AES method. Mineralization of the sample is performed according to BSS EN 13 805:2015 "Food products. Determination of trace elements. Digestion under pressure." It includes ashing in a microwave system and dissolving the ash residue in HNO3. The resulting mineralase is injected into the plasma. The emission at 259.94 nm for Fe and 213.86 nm for Zn was measured. 3-5 consecutive measurements are made and the results averaged.
Results and Discussion
The results obtained in determining the iron and zinc content in the bread samples prepared with the addition of Spirulina platensis are presented in Figure 1 . The data show that the inclusion of Spirulina platensis in the bread formulation leads to an increase in iron content. When enriched with 2% Spirulina platensis, the amount of iron in the bread is almost doubled, and the addition of 4% results in an increase in the amount by 3.4 times compared to the control sample, reaching an amount of 24.7 mg.kg -1 . Minh (2014) also obtained similar results. He found that the addition of 3% Spirulina platensis increased the iron content to 27.0 mg.kg -1 , whereas the control contained 15.0 mg.kg -1 . In another research, Burcu Ak found that approximately 5 times more iron was detected in bread with 10% Spirulina platensis (Burcu et al., 2016) . The differences in the quantitative data reported by the cited authors and those obtained by us are due to the differences in the composition of the algae used. Garcia-Casal et al. (2007 measured seasonal differences in the iron content of four seaweed species common to Venezuelan waters. Cabrita et al. (2016) found that iron contents varied, in some cases substantially, among macro algal species collected at the same sites and time, presumably linked to differences in metabolic requirements. It is of interest to compare the amounts thus obtained with the recommended daily intake of iron. Table 1 compares the levels of iron found in the bread samples tested and the recommended dietary intake levels, according to the Ordinance No. 1 of the Ministry of Health of January 22, 2018, on the physiological norms of nutrition of the population. For men aged 19-60 years, it is recommended intake of 8 mg of iron daily. Considering that the average daily bread consumption in Bulgaria is approximately 250 g, it can be concluded that only 22.56% of the recommended intake of iron are provided in the consumption of wheat bread. When enriched with 2% Spirulina platensis, the daily amount of bread consumed would provide almost half of the recommended iron intake, and the sample with 4% Spirulina platensis provides almost 80%. Women are given a higher recommended daily intake of 18 mg iron. From the study, it is clear that by enriching the bread with 4% Spirulina platensis, almost 35% of the recommended intake is provided, while the bread from wheat flour type 500 provides only 10%. From the results presented in Figure 1 it is clear that the zinc content in the control sample of bread is 5.99 ± 0.49 mg.kg -1 . Mohammed (2009) determines the content of macro-and microelements in white flour bread and establishes comparable Zn values (0.61 mg.100 g -1 ). Ebuehi et al. (2007) investigate the mineral content of the most commonly consumed bread in Nigeria and establish zinc content that is of the same order as those obtained in our study (0.3-0.6 mg/100 g). Higher values were published by Demirözü et al. (2003) -10 mg.100 g -1 . This may be due to the differences in soil-climatic conditions when growing wheat crops, as well as to the features of the technological processing of grain milling and flour production. By adding Spirulina platensis, the zinc content of wheat bread increases, albeit not as significantly as the iron content. This is quite normal, since Spirulina platensis algae have a much higher iron content than zinc -49.50 ± 6.61 mg.100 g -1 iron and 3.95 ± 0.25 mg.100 g -1 zinc (Saharan and Jood, 2017) . Incorporation of 2% Spirulina platensis into the bread formulation results in an increase in the amount of zinc by 0.37 mg.kg -1 compared to the control sample, whereas with the addition of 4% of Spirulina platensis, the zinc content in the bread is increased by 13% relative to the control sample. Joshi et al. (2014) publish research data close to our results. They enriched corn flour biscuits with Spirulina platensis and found that the amount of zinc in biscuits reached levels of 6.66 mg.kg -1 . Table 2 compares the amount of zinc found in the control sample with the Spirulina platensis fortified breads and the recommended daily intake according to Ordinance No. 1 of 22 January 2018 on the physiological norms of nutrition of the population. Men are scheduled to have a daily intake of 11 mg and for women 8 mg zinc. It is clear from Table 2 that bread with 4% Spirulina platensis provides over 15% of the recommended daily intake for men and over 21% for women, whereas in the control sample these values are lower (13.61 -18.75%).
Conclusions
Based on these studies Spirulina platensis powder is found to be an alternative source that can be successfully used to increase the iron and zinc content in bread made from wheat flour type 500. The inclusion of algae in the bread formulation can be successfully applied to overcome the deficiency of some trace elements, respectively -to increase its nutritional and biological value. Consumption of the enriched bread reveals an opportunity to overcome iron and zinc deficiency in nutrition and to reach levels much closer to the recommended daily intake, especially considering that bread is a product of high and daily consumption.
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